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ESfFsatE (Register File) Ige. MIFRERL

IEF(E=ERIT0EE, RIE
SR B IR Sl ERANR T IR T i

E NN
3§rf|ﬂ"1 SH!"}




SCOGRIE

v ERER32NBRSESRMAT— MRS ERR T

(register file) AYE5HI,

v 1MBigO
- WA: Sitbiik

- WD: BALUE

- WE: Sfge
v 2NERDO

- RAO, RAT:

- RDO, RD1:

Tt
IEHEE

1’n

— WE WD
= WA
m
RF
m m
—fei RAO RAI1 —r—

Ai, Ril

=irRY2™ X nfUSFFasEIMEE
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S — AN N
19p022(J

< H

|
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| —
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/" 'VMUX “ R
! o —cienf !
5| YYY
1 b
|
| -
2_ D
u = D K 2
) S — AN
M YY)
4
4
nll nll n*
S — N on
[ 2 a4 a7
8a) 8 8a
A A A

im4x nEFastE



SCOGRIE

2 f=fifi=a1P#

O 12EERIPIANE
v TFIPHEE: 9% (Distributed) . 3 (Block) 7FfizS
v EflEHIN: ROM/RAM, EiRO/EENiGO/ EIENIROSE
v SHhEFERSRO
- BXBimA: a (i), d #dE), we (BfEge), clk
Eﬁii”‘lil: a (i), spo (EUE)
v IRVEFEES

E

imHE: addr (i), din EdE), we (BfF8E), clk
s : addr (BiE), dout FEE), clk
- {HEEE: en (X, B{F8L)

:l
\<|% \cl?

:I
E



SCOGRIE

2. Fites 1P
O =F#zeHF

v Write First Mode

CLKA
| ! | | |
WEA i [ I | |
1 | | | |
DINA[15:0] ' W M1~ X l22o . YO !
a i ! | 1 i
ADDRA X | aay X 1 bb [ X I ecc | X | dd~ |
| : | ; | .' |’ :
DOUTA[15:0] 0000 X ®MEM(ga) X w1111 X w2223 X ™MEM(gd)
T T | | T
ENA _—_/ | | i | |
| I wrte |  wRTE | l
DISABLED 1 READ : MEM(bb)= : MEM(cc)= : READ :

1111 ' 2222



SCOGRIE

2. Fites 1P
O =F#zeHF

v Read First Mode

1111 2222

CLKA
J ! ! | [
WEA 1 [ | . :
1 [ | | [
DINA[15:0] ! X hit X 222 X! [
| | | | |
ADDRA X | aaw X ! bbb X | cco X | dd~ I
I { | K I { | [' |
DOUTA[15:0] 0000 i X‘hMEM(aia) X old MEriﬂmb)X*md MEhii(cc} X ‘tMEM(im)
T | | | |
ENA __J | i i | i
i | | | |
1 |  WRITE | WRITE | [
DISABLED 1 READ : MEM(bb)= : MEM (cc)= : READ :
| | | | |



SCOGRIE

2. Fites 1P
O =F#zeHF

v No change Mode

I I I I I

1 | | | |
WEA i 0 | . I
I | | I |
DINA[15:0] ! X hi11 X a2z X | |
| | | | |
ADDRA X | aa X I bb X | cc X | dd~ |
1 ‘I | I | II 1
| 1 | | 1
DOUTA[15:0] 0000 | X » MEM(aa) | | X " MEM(gid)
| | | I |
ENA /| | | i | i
’ Il wrte ! wRTE | l
DISABLED } READ : MEM(bb)= : MEM (cc)= : READ :

1111 2222



SCOGRIE

3.FIFO

O FIFOENX: it
v Firstin, First out, SGitScBEiRERES. i ::r_[;o]

O FIFO$§=a: = e
v IRBINERESHiE:, SRt mRERESIEsAMM15R. :ddt“””
O FIFO93E: 1=

v S HREFIFOFISEFIFO;

v FESFIFORISIENMINSHMAR— EM: $EFRSHAEIRES.
v SEFIFORISESIEEIRMIR: SAT MRS SMER,
O FIFOEES#:

v HES: FIFOREMESHEXNTRAREE;

v ZFES: FIFORAMESLEPES;

v ESigt: BEEET—/Mbit,



Ml

1%

1. SF=E&iT IR

ra0 ——
rat

—_—
wa ——

wd

—_—
we —
—_—

clk

2. IFiE=SIPEZBIERITE

RF

— dQ

———» rd1

d —
d —

we ——

clk —

DRAM[—SpPO

addr —
din —
We —p
en —

clk —

BRAM

—dout
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3. S1==51EMA: FIFOPA%I

deq —| }— out
‘g —1 o |— empty
in ——f L

L — full

st ——
clk — —— an, scg
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1. FESRETRE

e —1--F VT TN
O SEREiROEX
module register file
#(parameter WIDTH = 32)

(

)

reg [WIDTH - 1 : 0] regfile[0 : 31];

input clk,

input[4 : 0] ra0,

output{f WIDTH - 1 : 0] rdO,
input[4: 0] ral,

outputf WIDTH - 1 : 0] rd1,
input[4 : 0] wa,

input we,

inputf WIDTH - 1 : 0] wd

assign rd0 = regfile[ra0],

rd1 =regfile[ral];

always @ (posedge clk) begin

if (we ) regfile[wa] <= wd;

end
endmodule

O SFREEGRITERENR

/=32 xWIDTHZS 17581
YRR AR RS R E
/RTER (EFHEBR)
/B ] ottbE
/R 0ERE
/R 1B IE
/RN EERE
A=y Wb chel
IIEfERE, BEFEEM
/BimOEHE

v BN ERSERRNENE, FES5FREN0SIHE/0.
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2. =S IPIZE AR
O IP#EREBI

Flow Navigator >> Project Manager >> IP Catalog

v OIRE:
- Memories & Storage Elements >> RAMs & ROMs >> Distributed Memory Generator (9370 T\
ERED)
- Memories & Storage Elements >> RAMs & ROMs& BRAMs >> Block Memory Generator (1R
FAWE2 i)
v OIER2:
- Basic Elements >> Memory Elements >> Distributed Memory Generator(3 fh T\ {7 fif=8)
- Basic Elements >> Memory Elements >> Block Memory Generator(3RT{{F{i&2S)



S s EE

2. G PR E
O IP#Z%EREBIU

File  Edit Flow Tools Repd| search: §- mem (7 matches)
=3 E X P Name A1 AX4  Status License VLNV
Flow Mavigator T 2= 7 __ Vivado Repository

> AXl Infrastructure

¥ PROJECT MANAGER
b Basic Elements
'ﬂ' Settings
W Memuory Elements
Add Sources F Block Memory Generator A¥14  Production Included  xilinx.com:ip:blk_mem_gen:8.4
Language Templates i+ Distributed Memory Generator Production Included  xilink.comipdist_mem_gen:8.0
iF p Catalog > Communication & Metwarking

p Embedded Processing

v P INTEGRATOR v Memories & Storage Elements

: ¥ ECC Production Included  xlinxcom:ipecc2.0
Create Block Design
pJ FIFOs
Cpen Block Design
P - * » Memauory Interface Generators
Generate Block Design " RAMs & ROMs
F Distributed Memory Generator Production Included  xlink.com:ip.dist_mem_gen:8.0

e RAMs & ROMs & BRAM

i Block Memaory Generator Axld Production Included  xilimccom:ip:blk_mem_gen:8.4

> Video & Image Processing



TS

2. IriE=RIPZAILRITE
O SHRFEEIPRSHSERNAY

Distributed Memory Generator (8.0) ¢

@ Documentation IP Location (CF Switch to Defaulis

[ ] Show disabled ports Component NMame |dist_mem_gen_1

memory config Port config RST & Initialization

Options
Depth 32 [16 - B5536]
Data Width 16 [1-1024]
Memory Type
Memory Type

) ROM
(@ Single Port RAM
) Simple Dual Port RAM

() Dual Port RAM

OK | ‘ Cancel




TS

2. IriE=RIPZAILRITE
O SHRFEEIPRSHSERNAY

2 |

memory config Port config RST & Initialization
Input Options
memaory config Port config RST & Initialization
Input Options
= Load COE File
@ Mon Registered () Registered
The initial memory content can be set by using a COE file This will be passed tothe core
as a Memory Initialisation File (MIF).
Coefficients File |o projiCs EKF’EUE3."L'!'.E|2.I'R.l‘3'.fv'|.l'E|R.-"l.fﬂ.fElRﬁ.fﬂ.deltEl_rEm.CUE|
Dual Port Address
Dual Port Address COE Options
Default Data: 0 Radix: 16 L
QOutput Options
Dutput Options
(@) Mon Registered () Registered ) Both




TS

2. IriE=RIPZAILRITE
O RAFHBIPRSEISBE RN

Block Memory Generator (8.4)

@ Documentation IP Location (2 Switch to Defaults

" Estimation

IP Symbol P

("] Show disabled ports

||| = erem_PorTA
= P addra[3:0]
— P clka

= P dina15.0]
= douta[15:0]
— P ena

= P weal0:0]

Component Mame |blk_mem_gen_0

Basic Summary

Interface Type | Native ~ | [[] Generate address interface with 32 bits

Memory Type §| Single Port RAM w

Single Port RAM
ECC Options | Simple Dual Port RAM
True Dual Port RAM
Single Port ROM
Dual Port ROM

ECC Typ

Ilnjection

Write Enable

[_] Byte Write Enable

Byte Size (bits) 9

Algorithm Options

Defines the algorithm used to concatenate the block RAM primitives.
Refer datasheet for more information.

Algorithm | Minimum Area w

Primitive = 8kx2



TS

2. IriE=RIPZAILRITE
O RAFHBIPRSEISBE RN

Basic Port A Options Other Options Summary

] Basic | PortA Options | Other Options  Summary
Memory Size
Pipeline Stages within Mux | 0 Mux Size: x4
Write Width 16 2ange: 1 to 4608 (bits) Sl
Read Width | 16 - Memory Initialization
) Load Init File
Write Depth 16 Range: 2 to 1048576 &
Read Depth [16 Coe File |0 proj/lCS EXPZ023/LAB2/RAMBRAMBRAM data_ram.coe fa= Browse ‘ ‘ 2 Edit ‘

COperating Mode | Write First Enable Port Type = Always Enabled

Port A Optional Qutput Registers

[ Primitives Cutput Register || Core Qutput Register




TS

2. FFiE=RI PEAIC RN E
O P COEST L

; Sample Initialization file for a 32x16 distributed ROM GERT)
memory _initialization radix = 16;

memory _initialization vector =

23f4 0721 11ff ABel 0001 1 0A 0 ES e =80 fREnadzE
23f4 0721 11ff ABel 0001 1 0A 0 IR A—EE4ML

23f4 721 11ff ABel 0001 1 A O

23f4 721 111ff ABel 0001 1 A 0; BEERER



TS

2. Fhig=RIPEAE R E
O IPEZEEH

[

Generate Output Products

The following output products will be generated.

¢

Preview
Q = | =
~ 1F (@] blk_mem_gen_0.xci (0OC per P o

Instantiation Template

Synthesized Checkpoint (.dcp)

Structural Simulation

o

Synthesis Options

Global

@ Out of context per IP

Run Settings

Mumber of jobs: | 3

{2}
yEE

b

v Globalt®z{:

- ERGE BRXITREGAN, IPRERESRES;
- et depXis;

- LRERIETIENK,

v OOCH&ER:

- SHIPHATERIREGRS, HEak.dcpiE;

- TFRARIPEY, RFM.depSUShgTHXd I PAIMIZR
A4, TMABXIPZRYREN 4 EfRE
- ARG SRR ;

- ERIPZIE, WERIAFENT IPRSEEWIIREHITIZN,
l ;E%ﬁ'&iﬂ‘ P T8N, AREFEEROOCEIER
P,



TS

2. Fhig=R PR A E

O IPZESHI

W Design Sources (4) Mame
~ @ 5 top (top.v) (8) 1 clka
3 TFE ul: bk _mem (blk_mem.xci) 11 ena

U2 : blk_mem_primitives_WH s B addra[3:0]

» LF[E u3: blk_mem_coreoutputreg 11 wea
> TF[E ud: blk_mem_primitivescore|l  + ga dinal15:01
> TF @ ub: dist_me)| Source Mode Properties...
2 %F[E uBdist_me Enable Core Container
> 4F [E u7 : blk_mer
& Re-customize IP...
[F[E us: blk_mer

Generate Cutput Products. ..

> Coefficient Files (2]
y Conlsints Reset Output Products...
¥ Simulation Sources (5)
e Litility Sources CopyIP...
utils_1 Open IP Example Design...

IP Documentation

| == IR RN == I S = TS == JE  = (U (O = I N == N S == N Y === O == I R == O == |



TS

2. IFhE=R I PEZBHE R IF R
O SEGILIPH

Project Manager — display >> Sources >> [P Sources

— P >>dist mem gen 0 >>Instantiation Template >> dist mem_gen 0.veo

dist mem gen 0 your instance name (

.a(a), // input wire [3 : 0] a
.d(d), // input wire [7 : 0] d
.clk(clk), // input wire clk
we(we), // input wire we
.Spo(spo) // output wire [7 : 0] spo



S s EE

2. FitssIPZANC R E
O EFHEIPE

« TF @ dist_mem_gen_0 {15
~ Instantiation Template (2]

21 dist._ mem_gen_0who

21 dist mem_gen_0O.wveo

» Synthesis (3]

» Simulation (4)

» Change Log (1)
¢ dist_mem_gen_0.dcp
@ dist_mem_gen_0_sim_netlistvhdl
@ dist_mem_gen_0_sim_netlisty
@ dist_mem_gen_0_stubvhdl

@ dist_mem_gen_0_stuby

Sources 2 OB ¥

Hierarchy |  IP Sources | | Libraries  Compile Order

Project Summary ¥ | IP Catalog w  dist_mem_gen_0.veo %

diiProject_zyniivado/2022/project_lab2_fifo/project_lab2_fifo srcs/sourc

Q E E Q

47 + /7 DO NOT MODIFY THIS FILE

43
49 ' S/ IP VLI ilinx. com: ip dist mem gen:§
50+ 4/ IP Revision: 13
51 4
53 .,
:
Bk rt
54
55 .
,
55 A Begin Cut here for INSTANTIATION Template ——/
57 ) dist_mem_gen 0 youwr_instsnce neme |
3 | . ala), ! Ia
|
so ] . did), d
g0 f . elkilell),
61 welwel,
|
g2 | . spalzpo) ) spe
g3 3
g4 + // INST _TAG ERD End INSTANTIATION Template
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3. xR FIFOPASI
O INgeER

v FBAZiRO8x4FFsS TR KIKE /I8RIFIFORASY
v deq,enq: H/APAFIEEE (BR), BBEBH, —RBRUNAVHE(E—IRENE
v out, in: H/APAFIENHE
v full, emp: BAGUT/Z, #/ZRTEEITN/LPMNRIE
v an, seg: HPEEREHIES, ERAFIEHEFIENAT
v clk, rst: B3$h, S
_ 0| Ef(#85%E B7R0)
o N 3T2To] HBL 2, SHAAMS.
IR — cmpty FIRLTTENBA
st e full 32 HARO L A
clk — —— an, Scg
— 0 BAFI =




S s EE

3. SFasERA: FIFORASY
O Zie45H8
v BASEEIE T LCU (List Control Unit)
- SEEH/NERE, BT/, AR
v HE R85t SDU (Segment Display Unit)
- BRAFIEHEFRIH N

(sw3-0) in — —»] ra0
(sw7) enq —» - rd0 ral |=—
LCU
(led3-0) out «— —wd rd1 SDU
— " we

(led7)  full «—— -
(led6)  emp «— valid q

— Seg

* 2T clk (100MHz) #0 rst (button)



TS

3. Hirealt
O =hgtLCUIgit

£

H: FIFORA%

v RP: 3{i, &8s, SRERT—1EiEaibit, f8EIEREE;
v WP: 3(i, 5igft, SERERT—IEHESRoME, ISSEIEHEE;
v full, empty: &1, @RS, W=, B 17 ;

v “1" 8HEEE (ARA) |

valid: 8fi, &IEBWIRS:
valid[i]¥RR[I| 2B EH .

WP

empty

full

valid

[
»

RO

R1

R2

R3

R4

RS

<
<«

RP

“EEEHHIRE TR FERRAE, BFIFORFIAZ,

“0" HEF (LPA)

ENQU:

RF[WP]€ in (RFE{HgEwe),
WP & WP+,

Valid[WP] €1,

full & ((WP+1)==RP),

empty <O0.

DEQU:

IDLE:
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3. 5= : FIFORASI
O $/\BMESEE SR S SRS

ek LML L
a_l — 1 a4 — —— S
T S S S B SEDG
st [ - clk — P

Cod
pt .
b ; HEZLE

assign p=s && (~pt)




S s EE

3. E1FsSEMNA: FIFORA%I
O FIFOPASiROENX

module fifo (
input clk, rst, /s (EFHeER) « BEEM (SRFEX)
input enq, [INBAFfERE, EERFEEN
input [3:0] in, IONINIE 6
input deq, // T fERE, EERFEEN
output [3:0] out, //HBAFESTE
output full,empty, //BAF RIS iR FIFORSISMRIRO DT
output [2:0] an, /RS E R iz ] HMZ
output [3:0] seg /&S EEURE clk 100MHz
); rst button
S enq sw’7
deq — }— out in sw3-0
end — deq swb
o 9 ) EI_) [ empty out led3-0
= ful full led7
st —— empty led6
Clk —> — an, Seg an an
— seg seg




LSRR [Wl]

1. FESRETRE
O RAITARISHNIRIT32 x WIDTHSH{FR (X0ESFTF0) ;
O ERFFRaEEEhE.

2. FhitEsIPZBERIFE
O JREFERSBIPEIHESHIVFIRIV16 x 8{uERiRORAM, SERKLIEE R
H, ANLLAREZENNFEER
v SHIARAMESEIRE:
- Input Options: non register;
- Output Options: non register.
v BRIARAMSHLLE:
- Operationg Mode: write first;
- Enable Port Type: always enabled;
- Optional Output Registers: A~%4Ji%.



LSRR [Wl]

2. IFiE=sIPEBIERITE
O TREERSBIPHEIEIRT16 x 8fipiKARAM=FhARREAYIEIFIZU
(operating mode) , EZVEHEMILIRFEER
v HRARAMESEIRE:
- Operationg Mode: 1) write first; 2) read first; 3) no change.
- Enable Port Type: always enabled;
- Optional Output Registers: A~AJ1%.



SEASEER [ W]

3. =2 ERIF: FIFORASY
O & LCURERROEE S EEFNi=H =S
EHHEIEBIE ARSI, MooreBIFSMigiRIEHIE;
O igitSDUEIR;
O A EARTRESIRFIFO: SCf{LCU, SDU, RFi&ER;
O JWEANITEHITIIEEAE;
O JSFIFORAFIEBEE Tk ZEFPGAOLAMIK,




LIS K 11 ]

1. Fil=RI PG R E
O {AELLLEX16 x SRR PIRORAMIB LB FRAFRBENHFER

v BEIRAMSHISE:
- Operationg Mode: write first;
 Enable Port Type: always enabled:
- Optional Output Registers:
1) “A%Primitives Output Register
2) ‘AiFECore Output Register
3) [ERYAgEPrimitives Output Registerf[lCore Output Register
O fLahlFhEsR, 1SEREREILED
v {EFIFOPASURR, FXswaisiaRER, MMARMINEENT:
- FFRswaAXFES, FIFORAZITOBERNR], LEAT(led3-0)B~HAFIRIEHROUL;
- FFRswAFFERS, 1SFIFORAFISLERRYTTERIE/DiEiE, BMAGMLRIRIR DI FhE

7%, KEESRZHAIRNEZ2772(led3-0).



SEASERK [17E1]

2. FiF=aHERNA: FIFOPASY
O iERAFIRYSLERTTRIAE R ER B E RGN

0| EAL(EHE T R0)

3120 B, 2 3RNBAG, HIE1TENBA

32| #EOLEAS!

0 BAFI =S
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The End



